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Plague at Home and Abroad.

Since we met in this room about a year ago, a violent

epidemic of plague, that particular variety of it called

pneumonic, has caused the death of more than 46,000 human

beings in Manchuria; and in 1910, four fatal cases of the same

variety of plague in England at Freston near Shotley in

Suffolk were the occasion of unnecessarily alarming accounts

in certain irresponsible newspapers. But it is perfectly true

that since 1900 our great dependency of India has never been

wholly free from Bubonic Plague, of which no less than

millions of her native population have perished in ten years

(
1900—1910) ;

the largest number of deaths in any one year

being 1,315,892 in 1907. When we speak of plague at the

present day—bubonic plague, the nature of which will be

described in due course—we mean the infection of human

beings by a definite micro-organism known to bacteriologists

as the Bacillus Pestis discovered only as recently as 1894 by

the Japanese doctors Yersin and Kitasato to be the vera

causa of this terrible disease.

The words “the plague” or “the pest” have, of course,

been applied to many diseases quite distinct from plague since

they were first used either in medical or in popular language ;

thus, it is exceedingly probable that Cholera, the Sweating

Sickness (Sudor Anglicus), Influenza and Typhus fever have

at one time or another all been confused with Plague in its

Bubonic or its Pneumonic variety.

But o plague and the Plague were by no means synonymous,
“ a plague on both your houses ” (Shakespeare), need not have

meant a visitation of the pestilence. When we read in

Numbers (Chapter XI., v. 33), “ The wrath of the Lord u'as

kindled against the people and the Lord smote the people

with a very great plague,” we have no right to assume that it is,

though it may have been, plague in our present sense.

Again, in the Old Testament what is called “ the plague of

leprosy in the house” is frequently spoken of, and most
minute directions are given as to how a house affected with

this plague was to be cleansed. Not only was certain

ceremonial to be gone through, but the house was to be
scraped of its plaister, and some of the stones, even, taken
away ;

the whole procedure being summed up in the words
“ this is the Law for all manner of plague of leprosy and for

the plague of leprosy of a garment and of a house” (Leviticus

XL, V. 54 and 55).
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Whether or not this leprosy in a house was the same infectionas leprosy of the person, a disease now known to be ofbacillary origin due to the bacillus leprae, we have no certainmeans of learning, although most autliorities regard leprosv
of the house as having been a kind of dry rot or wet rot afungoid infection of wood and other building-materials. It ishowever, quite clear that the writer of Leviticus had the idea’
both as regards leprosy in man and in the house, of something
in its nature akin to what we now understand by contagion or
infection. ®

We must all remember how much there is in the Old
Testament about the pestilence

;
thus in Psalm XCL, v. 6,

Thou shaft not be afraid for the pestilence that
walketh in darkness, nor for the destruction that wasteth at
noon-day

;
” and again, in Ezekiel, Chapter XIV., v. 19, “Or

if I send a pestilence into the land to cut off from
it man and beast,” we cannot be certain to what infection
these words refer.

The association of pestilence and famine has always been a
close one. In 1 Kings, Chapter VIII., v. 37, we read, “If
there be in the land famine, if there be pestilence, blasting,
mildew, locust, or if there be caterpillar whatsoever
plague, whatsoever sickness there be;” and again in the
litany of the Church of England service we have, “ From
plague, pestilence and famine,” as though the plague and the
pestilence were different forms of misfortune. In Deuteronomy,
Chapter XXVIII., v. 27, we have a number of diseases fore-
told as curses for disobedience, “ The Lord shall smite thee
with the botch of Egypt and with the emerods and with the
scab and with the itch whereof thou cannot be healed.” The
word emerod is a variant of heamorrhoid or pile, and we shall
see later that it is probable that the emerods mentioned in
Scripture are actually the same thing as the buboes or
tumours of Plague.
Unless otherwise stated, we mean by Plague, Bubonic

Plague, that is Plague characterised by swelling of the
lympli-glands usually in the groin, but occasionally in the
armpits or elsewhere. (The word Bubo is derived from the
Greek Bubon, the groin).

Now since in this disease there are very often large haemorr-
hages (petecbiae) under the skin, and since the buboes them-
selves become gangrenous and therefore black, the Plague
was often called the “Black Death,” under which name it

constituted for ages one of mankind’s most terrible traditions.

The records of Plague from before the Christian Era are

dismal reading indeed. The year 767 B.C., is said to have
been the date of the first recorded general plague in all parts

of the world. At Carthage in 543 B.C., there was a plague

so awful that at last the people sacrificed their children to

appease the gods. At Rome in 461 B.C. a plague developed

such proportions that it carried off 100,000 persons in and
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round the city. In 430 B.C. a terrible pestilence visited

Athens and spread to Kgypt and Ethiopia. Pliny records a

plague in 188 B.C. as raging in the Grsecian Islands, Egypt and

Syria and being responsible at one time for the deaths of 2,000

human beings in one day. Rome was never for long free from

some form of pestilence. In A.D. 78 one of the most fearful

plagues ever known broke out in the city,when it is said that

10.000 persons died daily
;

again, a devasting epidemic of

of some kind or another scourged the empire iu A.D. 167.

A terrible plague visited Britain in A.D. 430, when it is

recorded that there were hardly sufficient living persons to

bury the dead. Occasionally, too, there was not enough

ground for graves : in the XIV century one of the popes at

Avignon consecrated the Rhone so that the bodies might be

thrown into the river and so need no burial at all. But as I

have said, we do not know anything accurately of the medical

aspect of these scourges. What is believed to have been the

first occurence of Bubonic Plague in Europe in the Christian

Era was what is known to historians as the plague of Justinian,

which, arising in Egypt in the VI century swept through the

whole Roman Empire, devastating town and country alike for

the space of half a century. In Scotland in 954, 40,000

persons perished from a pestilence. London has also suffered

severely from epidemics: in 1094-95, in 1111 and in 1407 it

was the scene of dreadful visitationsof pestilence. In 1485 the

dreaded “ Sweating sickness ” did great havoc. In 1500
Henry VII removed the court to Calais, so unwholesome had
London become. The XVII century was particularly fatal.

In 1603-4 more than 30,000 people are computed to have
perished of plague in London. In 1625 even still greater
numbers are said to have been carried off by a pestilence,

while in 1665 there raged the best known of London’s
epidemics, the Plague of London, which killed more than
68.000 persons out of a population of less than 500,000.

Italy in the middle ages with her large trade with the East
was particularly liable to tlie first infection, and right badly
did she suffer. In 1333 an epidemic of gigantic proportions
ravaged the Celestial Empire, in which one authority gives
the mortality at 13,000,000. Fifteen years later it had
reached Ital}”^ and attacked, amongst others, the rich and
exquisite city of Florence. Boccaccio gives us a woeful
account of the sufferings of the Florentines in 1348 when all

who could leave the city did so As everyone knows, his
“ Decameron ” was written as a collection of tales supposed
to be told by the aristocratic refugees from Florence during
the scourge of the Black Death. These stories constitute
very curious commentaries on contemporary Italian life, and
are particularly bitter satires on tlie priests. Still, as
Boccaccio tells us, the only people who remained in the city
to look after the sick were the black-robed, black-cowled
friars, the Confraternita della Misericordia w'hom one may
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yet meet dressed just as then in the old streets of Florence.
Venice at last established what has since become known all

over the world as quarantine, the detention of an infected
ship for forty days before she might be unloaded—the word
comes from the Italian quaranti and that from the Latin
quadraginta or forty.
The Decameron was not the only classic in literature to

which the plague gave rise
; the plague of London inspired

Defoe to write his wonderful account of it
;

for wonderful it
is in many ways. It is vivid and terrible to the last degree
in the grimness of its details, and yet the scenes portrayed by
Defoe took place when he was only four years old, for Defoe
was born in 1661. It has therefore been described by some as
fiction, but fiction it is not in the sense that his “ Robinson
Crusoe ” is fiction. Defoe must have had access to certain
records, to the “weekly bills of mortality,’’ fer instance,
which supplied him with many of the necessary facts. He
made such skilful use of his facts that we cannot get away
from the impression that he was an eye-witness of the scenes
he described

; we can see the pyramid of mystical letters
ABRACADABRA on the house-doors, we see the sign of the
cross, and the I.H.S.,and we hear the terrible cry of the men
with the cart, “ Bring out your dead.’’

In August and September, 1664, 8,000 people died in Lon-
don alone in one week. Carts and graves at last failed, and
the corpses lay about in heaps unburied. Just as Boccaccio
had written of Florence that the hearts of the inhabitants
were closed to all feelings of humanity, so Defoe in his day
wrote of London, “the danger of immediate death to our-
selves took away all bowels of love, all concern for one
another.’’ To escape the plague, Milton went out to the
hamlet of Chalfont St. Giles in Buckinghamshire where he
wrote “ Paradise Regained ’’ in a cottage still preserved.
Then on September 2nd, 1666. broke out the great fire of

London, probably the only efficient means of cleansing the city.

The two most eminent doctors who came through the Plague
of London were Wharton of St. Thomas’s and Sydenham the
English Hippocrates. Thomas Wharton remained at his post

by the King’s special request to attend to the sick soldiers,

and was promised a reward which Charles II. forgot to give

him. Thomas Sydenham left London in June 1665, as the

west end where he lived was practically deserted. The Great
Plague like most others was virtually a poor man’s plague,

which meant the plague of men overcrowded. To show you
how far astray even so great a physician as Sydenham could

be, we might remark that he regarded plague as due to

atmospheric conditions rather than to contagion. Nevertheless

he had the candour to admit that he doubted whether aerial

disturbances alone without something derived from an infected

person — fomites—could originate plague in any locality. As
supporting the views of the coutagionists he quotes the success



7

of the measures taken in 1650 by the Grand Duke of Tuscany to

keep plague out of his dominions at a time when the rest of

Italy was suffering from the epidemic.

We might now try to get some idea of the signs and

symptoms of an attack of bubonic plague. The onset is sud-

den with fever and headache, swellings develope in the groin,

armpit and sometimes the neck. There are subcutaneous

hcemorrhages which go on to become dark stains, the buboes

may become gangrenous, the eyes are injected, the gait is

staggering, delirium and coma close the scene in death on the

third, fourth or fifth day after infection. In the few cases

that recover there comes a lysis on the fourteenth day of the

illness and by the thirtieth cr so the patient is well again.

The incubation-period varies very much, it may be as short

as three hours or as long as fifteen days. It is usually two to

eight days. Buboes are rarely absent, the cases in which they

do not occur are invariably fatal.

It has been known since 1894 that the true or immediate

cause of plague (Bubonic or Pneumonic) in human beings is

the presence in their blood and tissues of a bacillus discovered

as plague-giving by two Japanese doctors—Kitasato and
Yersin. The bacillus pestis is a short, oval rod with rounded

ends, it is non-motile because non-flagellate. Its discoverers

found it in the blood, in the lymph-glands, in buboes, in the

spleen and in the intestinal contents ;
in a few cases it is found

in the urine, and in the pneumonic type in the sputum. Stains

show it up as having a dark spot at each end. It grows best

in broth and at the body-temperature aerobically, although it

can easily be forced to flourish under anaerobic conditions ; in

other words it is a “ facultative parasite.” In ghee-broth it

forms characteristic stalactites. It is at once destroyed by
sunlight or high temperatures, in the dark it can withstand a
fairly high degree of heat. Only ten minutes’ duration of

heat between 62°C and 65°C will kill the bacillus
; it is also

killed by thorough drying.

That the Bacillus Pestis is the cause of the plague is certain

from its obeying what are known as the four Laws of Koch,
namely

—

1. The organism must be found in a patient suffering from
or dead of the disease.

2. It must be capable of isolation and pure culture.

3. It must communicate the disease on being injected into
susceptible animals (for instance, rats or guinea-pigs).

4. It must be found later on in the blood and tissues of

these animals suffering from or dead of the disease.
Our knowledge of the course of plague, of its mode of

dissemination, of the intermediate host or carrier of the
infection, is suprisingly complete when we compare it with
what we know of much more common diseases as scarlatina, or
measles or chickenpox. But one by one the grim secrets of
the infinitely little are being wrung from Nature, and one by
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one the chapters of the great work on parasitism are beinc
read aloud to the Universe.

®

We now know that the bubonic plague is (1) a natural
disease of rodents (rats, mice, marmots) and that cats can
take it; (2) that in order to convey it to man, an insect, a
flea parasitic on the rat or marmot, must bite the man, that
is, plague is also a disease of certain insects. For plague to
attack man there must be—(1) a specific bacillus (b. pestis)

;

(2) it must be in the blood of a rodent (3) which is bitten by
an insect, a flea, which, sucking its blood, may afterwards
inoculate man by biting him.
These, then, are the parts of the vital machinery concerned—a man, a rodent, a flea, a microbe—the vital links in the

chain of mortality, links discovered by infinite patience and
silent lieroism with the microscope.
How much do we not already owe to that instrument?
The story of the unravelling of the tangled web of eau.se

and effect in connection with plague is one of the most curious
and interesting chapters in that wonderful scientific
romance—Bacteriology. To me, personally, it is the more
interesting because the chief member of the Government
Commission appointed to work in India in 1905 was my friend
the late Major George Lamb, M D., of the Indian Medical
Service, whose untimely death we are still deploring, and
because the person who first definitely proved by experiment
that plague could be transmitted to man from infected rats by
the agency of the rat’s own parasite the flea (Pulex cheopis)
was one of my pupils. Captain William Glen Liston, M.D.,
P.P. H. of the Indian Medical Service. Well do I remember
giving Mr. Liston his first lesson in animal microscopy.

It took mankind about 3,000 years to come to a knowledge
of the truth regarding the cause and manner of spreading of

plague
;

and what is it now that we have got it ? That man
is liable to contract a deadly disease off rats ! Truly not ver}'

flattering to his sense of importance
;

there is no “ splendid
isolation ” about this !

Now in what follows, I shall have to speak repeatedly of

the flea and of fleas, so that I should like once and for all to

say that we need not assume any fastidious repugnance to the

animal as an animal which is, in itself, anatomically speaking,

a wonderful piece of mechanism. It is not the flea that is

disgusting, but the person on whom it habitually lives.

There is a human parasite Pulex irritans, a member of the

Diptera of the Insecta which is designed to suck blood from

the skin ; to allow it to do so by reason of personal uncleanli-

ness is in the highest degree disgusting, but the dipterous

insect, the flea, is in itself an interesting organism anatomic-

ally and physiologically.

We must remember that for some unknown reason there are

more species of insects than of all the rest of living things

taken together. Nearly half a million species are already

distinguished, but the work is not nearly done.
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I should like now to survey as briefly as possible the several

links in that long chain of evidence which connects the

bacillus pestis at the one end and man at the other in the

dire relationship of the plague-stricken.

The discovery of the end link, the microbe, is very recent;

but the rat had been suspected of having something to do
with the plague long before that was proved. As far back as

1603, Lodge noticed that rats died suddenly during an
epidemic of plague, and towards the end of the 19th century
the common people in India had got into the habit of saying
“ No rats, no plague.” They recognised dead rats as the
sign of the possibility of an outbreak, and as a warning to

quit the house where dead rats had been found. It was
noticed that the infection, whatever that was, hung about
tents where dead rats had been destroyed, and that people
who visited these tents, even for quite a short time, were
liable to contract plague. But it was also noticed that
bubonic plague was not propagated by what we understand
by aerial infection, and that, for instance, those nursing sick
people did not acquire the disease. It was further remarked
that people coming from a plague-stricken district were
sometimes the means of starting an epizootic of plague
amongst the rats, and thereafter the people of the district
would develope plague. These facts, puzzling as they were,
incriminated the rat more and more deeply. One additional
fact was very significant in the light of what was to be dis-

covered, viz,, that the infection or virus of plague always
entered by the skin. Buboes were always of cutaneous not of
internal lymph-glands. This was established by the com-
mission of 1898. About this date a French observer
conducted some experiments which directed suspicion to fleas,

but the conclusive series of experiments whereby it was
made absolutely certain that the rat-flea is the necessary
carrier of the bacilli of plague from diseased rats to human
beings was made by Mr., now Major, Glen Liston, M.D.,
D.P.H., I.M-S., in Bombay.
He first of all studied the rats of Bombay and their fleas,

and found that the parasite of the rat is not the same insect
as the flea which frequents man, but that if rats die, their
fleas will leave their bodies only when cold and, making for
man, will bite him. Liston found in the next place that the
bodies of fleas taken from plague-striken rats had multitudes
of plague bacilli in them, and that moreover the bacilli were
alive and could multiply in the flea’s stomach. Major Liston
then proceeded to establish a still more important fact, namely
that healthy guinea-pigs bitten by fleas which had been taken
from plaguey rats in due time developed plague and died of it.
So important were Dr. Liston’s observations considered that

he was appointed a member of the Second Plague Commission
on which he continued to do valuable work. When this Com-
mission began its investigations it was known, then, that rats
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and fleas liad something to do with plague in human beings,
but exactly how these creatures co-operated in the mischief
was not certain

; two ideas as regards infection by rats had to
be looked into on account of their high plausibility—(1) that
people might by eating food contaminated by contact with
rats be infected with plague, or (2) that rats might infect the
floors of houses on which the natives walk bare-footed and
from which they might become infected. The first idea, that
of infection by the alimentary canal, was disproved by the
results of experiments in which rats fed on the bodies of rats
which had died of plague yet did not contract plague. Rats
fed on food contaminated by the excreta of infected rats even
failed to develop plague. Further, out of 6,000 rats that had
died of natural plague in Bombay, not one had buboes in the
abdominal cavity, so that the conclusion was incontestible
that the infection, whatever it was, did not enter the body by
the organs of digestion. The second idea was found to be equally
incorrect, probable as it had always seemed to people who go
bare-foot and eat their food sitting on the floor. Rats and
guinea-pigs living on floors contaminated in a high degree
with plague germs never took plague except when there were
actual pools of plague-cultures on the floor, a state of things
impossible in Nature. A further and very practical point
was established, that guinea-pigs contracted plague as readily
in plague-infected huts which had been washed out with
perchloride of mercury as in those which had not been so
treated. The Commission, therefore, made it clear how plague
was not transmitted, neither by food, nor by soil. The infec-

tion might still be aerial, and this was kept in view all the
time that experiments were being made to ascertain the part
played by the flea to which bacteriologists’ attention was now
very seriously directed.

One fact seemed fatal to the notion that fleas trans-
mitted plague, and that was that no one ever caught plague
in hospitals full of plague patients, and in which there were
plenty of fleas. The explanation was found to be that the
fleas on hospital patients were quite distinct from the fleas

that infested rats, and the inference seemed to be that human
fleas do not carry plague from man to man. Thus, the rat and
its fleas were more than ever suspected. These suspicions

were confirmed by what happened in a crowded tenement in

Bombay where several hundred people lived. It was noticed

that a large number of rats had died in the house, and that

the remaining rats had fled. Two days after, the inhabitants

were tormented with a visitation of fleas so severe that they
had to sleep on the verandahs. The fleas that had so worried

them proved on examination to be rat-fleas and to have their

stomachs full of living plague bacilli. In a few days more
plague had broken out in this tenement. It is clear that the

order of events here was—plague among rats, death of some
rats, rat-fleas, full of blood of infected rats, making for human
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beings and, biting them, inoculated them with plague germs,

and finally, the appearance of human plague.

An enormous number of experiments were done by the

Commission to demonstrate that rat-fleas really did and could

infect healthy animals. Healthy rats were brought from

England to make sure of getting them free from infection.

The following may be taken as a crucial experiment A flea-

proof chamber was used in the shape of a glass cage large

enough to contain two rat-cages and made insect-proof by

having its opening covered by a small-meshed muslin.

In one of the cages was placed a rat artiflcally inoculated

with plague bacilli, and along with it were placed 20 to 30

rat-fleas. As soon as this rat had died of plague, a healthy

rat was placed in the neighbouring cage, and eight hours after-

wards the now cold body of the dead rat was removed. In due

time the second rat died of plague, and disease-germs were

found in its body.
There is no possible explanation of this result other than

that the fleas conveyed plague-bacilli to the healthy one from

the infected rat after its death and removal.

To exclude the possibility of aerial infection, and to demon-
strate once more the infectivity of the flea, a healthy rat was
placed in a cage suspended above a number of infected rat-

fleas at a height above the jumping power of fleas. This
animal never took plague, while all those rats in non-insect-

proof cages at the lower levels invariably did so. The rat-

flea, then, was proved to be the “ carrier ” of plague.

Insects as carriers of disease, are bit by bit coming to be
recognised.

All the following diseases are conveyed to man by blood-

sucking insects or carriers— Malaria, Sleeping Sickness,

Typhus Fever, Yellow Fever and Relapsing Fever. It is not
the heat or the moisture of the tropics per se that are so fatal

to Europeans, it is their insects. The domestic house-fly,

though it does not inoculate poison, is responsible for con-
taminating food and so distributing, e.g., typhoid bacilli, and
the micro-organisms of epidemic summer diarrhoea.
The Plague Commission did their work with a thoroughness

beyond all praise. The next point they wished to establish was
that the plague is conveyed only by the bites of infected fleas

and not by any amount of contact with diseased animals.
The necessary experiment was quite simple: 50 flea-less,healthy
guinea-pigs were placed in a room along with 10 artificially

infected flea-less ones. The room was never cleaned out so
that infection could have arisen from the floor, and aerial
infection was possible all the time. All the infected animals
in due time died of plague, and their bodies were left for 24
hours’ possible contagion, but not one healthy guinea-pig
contracted plague. Plague was not conveyed to animals by
aerial infection, or by contagion, or by food, but by fleas alone.
A very striking corroborative experiment may be quoted:
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five plaguey guinea-pigs covered with fleas were placed in a
certain room, and in three days were all dead. After the last
of the cold bodies had been removed, 25 healthy guinea-pigs
were placed in the room, all of these died of plague in a fort-
night. Their fleas were transferred to another room where
50 healthy guinea-pigs had been living for three weeks an
epizootic broke out very shortly, and in six weeks not one of
these animals was alive.
The next point investigated was a very practical one

;
if all

this is true, plague-striken houses ought to be dangerous in
proportion to the number of rat-fleas they contain. Is this
so ? Healthy guinea-pigs were allowed to run about in rooms
from which plague patients had been taken to the hospital.
After 24 hours, the animals were exposed to the fumes of
chloroform, and the stupifled fleas picked off and counted.
The animals then lived on under observation, when it was
found f hat a large number of them developed plague, and that
nearly all the fleas removed from them were rat-fleas. It was
subsequently discovered that rat-fleas were far more numerous
in plague-infected than in healthy dwellings.
A neat experiment was done to illustrate a mechanical

method of protecting animals from the infective power of fleas.
Healthy rats and guinea-pigs were put into cages placed in
infected rooms in Bombay. The cages of one set were pro-
tected from fleas and from the visits of rats by an encircling
wall of very fine wire-gauze, or by one of “ tanglefoot ” paper
six inches high. In 122 experiments, none of the protected
animals caught plague, while 14 per cent, of the unprotected
did. Of the fleas caught on the fly-paper, 55 per cent, were
rat-fleas, 37 per cent, human fleas, and 8 per cent, were cat-
fleas. Plague bacilli were found inside 21 per cent of the rat-

fleas examined.
But the investigators did not stop here

;
in 1907 they

divided up a certain number of houses in Bombay into those

—

(1) certainly infected (2) presumably infected (3) not infected.

Guinea pigs were placed in all three classes of rooms and the
fleas counted

;
those in the certainly infected had three times

as many as those in the presumably infected, and twelve times
as many as those in the uninfected.
But some one may say at this stage, this is all very interest-

ing, but what has it to do with the transmission of plague to

man himself? Now we do not experiment on man himself, evefi

for the good of the race, in spite of what has been said by
certain liars. The monkey, a relative, may be used ;

and it has

been proved that the monkey is quite as susceptible as the

rodent, and may be safely taken as typical of the susceptibility

of man to plague. Of course, scientific men knew that what
applied to the rat would apply to man.
Now what rat is it that has fallen under so much scientific

censure ? In India, there are four kinds of rats, the larger

bandicoot, the lesser bandicoot, the black rat and the sewer rat
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The bandicoot (Nesokia Bengalensis) is very rarely affected

with plague. The black rat (Mus rattus), which also lives m
England, is known as the Alexandrine rat or the house-rat. It is

not very shy of man and is a clean feeding animal. The black

rat can suffer from plague. But the most plaguey rat is the

sewer rat (Mus decumanus), or the grey rat, or the brown rat,

or the Norwegian rat, or the Hanoverian rat which came to

England from Persia in 1727.

This rat lives in sewers and underground cellars, and is shy

of man
;

it is larger and fiercer than the black rat

;

on one

computation the number of sewer rats in London is equal to

the human population of seven millions. The natives of India

have consorted with the rat for centuries, it is regarded as

one of the household, or at any rate a privileged dependent ;

the poor people and the rats may be said to eat together.

The First Commission blamed travellers very much for the

spread of plague
;

it is now clear how they bring this about.

Fleas can live for three weeks without food, and the bacilli

inside them are infective for 4-15 days. The travellers move
off with infected rat-fleas on their persons or baggage ; at

their destinations the fleas leave them for their proper hosts

the rats, to which they communicate plague, an epizootic is

established and later an epidemic. Clothes, if they contain

fleas, sent bj" train or post have been shown to be infective

for at least a week.
Linen, etc., soiled by having diseased fleas crushed on it,

was found to have living plague bacilli at the end of five

months. The Commission proved all sorts of interesting

things to which we have no time to allude. As to contagion,

versus fleas, it may be remarked that such close contact as

that of young being suckled by infected mothers, did not give

them plague provided only that fleas were absent. Human
fleas will bite rats, but we have every reason to believe that

the infection of rats from cases of human plague is very much
the rarer order of events.

In Manchuria, the recent plague was spread by the diseased
marmot (Arctomys bobac), a nativeof Mongolia and Manchuria.
Shantung coolies hunt them for their skins; and last October
there were thousands of coolies with their loads of diseased
skins sleeping in overcrowded rooms. This marmot has a
special flea parasitic on it, Ctenocephalus Silantiewii, the
actual carrier of the bacilli to man.
Modern science, then, blames a rodent of some kind as the

source of plague. Is this a wholly new idea or have we any-
thing in antiquity forshadowing it ? It seems to me we have.

In I Samuel (Chapters V and VI) there is an account given
of a plague that attacked the Philistines for having carried
off the Ark of the Lord, and it says that their “ priests and
diviners” i-ecommended making “five golden emerods and
five golden mice ” (Chapter VI v. 24) and placing them in the
Ark as a ‘‘ trespass offering.” The passage is very remark-
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able (v. 5), “ Wherefore ye shall make images of your
emerods and images of your mice that mar the land.”
Now it is extremely probable the emerods were the buboes,

models of which were made in gold very much in the same way
as at the present time wax models of diseased parts are made
and hung up at the shrine of some saint in Roman Catholic
churches on the Continent. It is certainly interesting to
know that in some way or other mice—rodents—were at this
remote date blamed for having something to do with the
plague, a notion consonant with the most recent in patholog-
ical science.
As the centuries rolled on, less rather than more light was

thrown on the origin of the plague. In the XIV century the
great surgeon of Avignon, Guy de Chauliac, attributed plague
to a conjuction of the planets Saturn, Jupiter and Mars in the
sign of Aquarius on the 24th March, 1345. About the same
time in Germany and Switzerland the Jews were suspected of

poisoning the wells and in consequence were persecuted and
massacred. In the XIV century, the Medical Faculty of the
University of Paris was asked to deliver an opinion on the
nature and origin of plague

;
a very great deal that it

promulgated was absolutely fatuous as regards protection or
cure, but it is significant that one thing suggested was the
fumigation of houses by burning of aromatic herbs and woods.
The notion that fire was beneficial against infection is of

course not recent. Amongst the orders issued during tlie

great Plague of London is one on ‘‘airing the stuff. For
sequestration of the goods and stuff of the infection, their

bedding and apparel and hangings of chambers must be well

aired with fire,” etc.

Now we may ask, can bacteriology, which has so elaborately

shown us the nature and mode of propagation of plague, give

us any suggestions to keep us free from plague or cure us if

attacked? Happily it can. Common-sense in the first place

tells us to cloth our feet and legs, not to eat food off the floor

and not to consort with rats. The European who goes about

in boots and puttees, who takes his food at a table, who
abhors fleas and detests rats, gets plague only, as it were, by

accident.
When once an epidemic has broken out. Science shows us

that we may stem it by two main lines of action—(1) to try

to break the causal chain of microbe to man, or (2) to employ

the anti-pestiferous injection. To destroy rats is good, for

their fleas will not long survive them; to cremate everything

we think contains the germs is excellent. In Manchuria the

corpses were cremated in pits 20 ft. sq. by 10 deep holding

500 at a time, 10 gallons of kerosene being used for every 100

bodies. Cremation and not burial is necessary, because Dr.

Zabolotny found plague bacilli alive in corpses exhumed three

months after death, and also saw germs to be alive in a liver

which had been three days in formalin.
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But science has prepared a vaccine, a liquid, which being

injected into the body, protects it from the infection of

plagu6 altogotliBr ;
this is propyhlaxis or the rendering of a

person artificially immune from the disease.

It was Pasteur who discovered the first vaccine, that

containing the diluted toxin of anthrax, it was Haffkine

who, following out the principles laid down by Pasteur,

discovered the efficacious vaccine of Plague. Haffkine

had shown that rabbits could be made immune from

plague by being injected with plague-bacilli : what happens

is as follows:—the bacilli pestis living in the blood secrete a

poison which for convenience may be called pestiferin, this

stimulates the living body-cells to manufacture an anti-

substance which neutralises the toxin, an anti-toxin therefore
;

this response to the poison is accompanied by some fever, etc.

The animal on receiving repeated injections makes so much
anti-toxin that it not only recovers from its attack of plague

but is immune for a long time afterwards from subsequent

attacks, its blood contains anti-pestiferin and this is inimical

to any subsequently introduced plague-bacilli.

Now the very fortunate thing is that plague-bacilli grown
in a nutritive fluid-broth in glass vessels will produce exactly

the same toxin as though they had been growing in an
animal’s body, so that some of this broth containing the toxin,

on being injected into a human being, will cause a production of

anti-toxin to such an extent that the individual is protected

either from naturally or artificially acquired plague. I cannot
do better than quote the words of Lieut.-Col. Bannerman,
M.D., D.Sc. as follow:— “The anti-plague vaccine (or

plague ijrophylactic) of Mr. Haffkine is made by growing the
germs of plague in a broth rendered sterile by heat. After
many weeks of growth, the broth is seen to have become quite
thick and turbid from countless millions of plague germs that
have been produced in the previously clear broth. When the
proper time arrives, the flask containing this mixtui’e is

placed in hot water so as to heat the contents to such an
extent as to kill off all the germs. A small quantity of

carbolic acid is added to preserve it, and it is then decanted
into bottles which are hermeticallj'^ sealed. What have we in

these bottles ? Dead plague germs, the toxin they made
while still alive and the broth in which they grew. We can
then measure the strength of this mixture and regulate the
dose so that the amount injected is just enough to start the
machinery of the body without doing any harm. In this way
people are protected against the attacks of plague just as
they would have been by an attack of the disease itself, if

they had chanced to survive.’’

The data available since the discovery of this prophylaxis
are most encouraging. In a village in Baroda while an
epidemic of plague was raging, of 71 inoculated persons, 8
were attacked and 3 died, while of 64 non-inoculated persons,
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27 were attacked and 26 died. Expressed in per centage
tills IS »

Deaths of all inoculated persons 4.2 per cent.
Deaths of all non-inoculated persons 40 per cent, or about

10 times greater.
Deaths of inoculated persons attacked 37.5 percent
Deaths of non-inoculated persons attacked 96.3 per cent,
In a tenement at Pilot Bandar, Bombay, 24 out of its 61

l)ersous were inoculated; of the inoculated only one was
attacked and he recovered, while out of the 31 not inoculated
19 were attacked and 12 died.

’

Of 83 men of the Army Hospital Corps at Belgaum, 80 were
inoculated and none of them took plague, of the three who
preferred not to be inoculated, two died of plague.
At Hubli, 1,260 railway men were inoculated, 20 of these

died of plague (0.16 per cent.), of the 760 not inoculated, 21
died (2.7 per cent.), or 17 times as many.

In the Punjaub, prophylactic inoculation is being vigour-
ously carried out every year

;
the following figures are taken

from villages in which more than 10 per cent, of the inhabitants
had been inoculated four months or less before the plague
broke out. 186,797 persons were inoculated, and out of these
314 died of plague or 0.11 per cent.

; 639,630 persons were
not inoculated, and of these 29,723 died of plague, or 4.6 per
cent., a mortality 42 times greater.

It would be tedious to multiply statistical examples, though
many more telling the same tale are available.
The story of plague, as we have just heard it, is a strange

eventful history. We have seen how the “Black Death,” that
terrible scourge of mysterious origin, was attributed at one
time to the conjunction of planets, at another to tlie iniquities
of the Jews, yet again supposed to be some very special out-
pouring of divine wrath on account of human sin. Mankind,
utterly at a loss to discover its true relationships, imagined
vain things, and essayed the most grotesque methods of

averting it. But in the fulness of time, the microscope was
devised, and with it the dawn of the day of exact knowledge
Jiad arrived.
Then it took 300 years before scientific industry and

patience actually succeeded in laying bare the ijrecise cause
of the pestilence before those who had eyes to see. Plague,

once the most impalpable, intangible and elusive “infection”
or infiuence, has become a visible, histological entity. Then
events rushed on; it was isolated in pure cultures, and grown
in artificial media

;
its toxins and its anti-toxins became

chemical entities, and for the first time in the history of the

Universe, man, by the aid of science, could protect himself from

the virus of natural pestilence.

To w'hom do we owe all this ? To the man behind the micro-

scope.
Not by the death-bringing cannon or the terrific
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Dreadnought, not by the cunningly devised mechanisms of

torpedo oi* quick-firer, comes our salvation, but by that

insignificant combination of lenses, whereby the invisible is

scrutinised and “ death swallowed up in victory.”

He is not the hero who wades to a coronet through blood-

stained mud
;
he is the hero, who, in the silent hour alter

Jiour, works at the laboratory bench, his name on no mail’s

tongue, no nation’s thanks, nor Parliamentary votes awaiting

him—works on while the pestilence rages, and shrinks not

from examining the plague-striken rat and its deadly parasite.

He is the hero, for he comes into close quarters with death,

but he conquers, not in the glare of the sunshine of popular

appreciation, but quietly, surely, unroman tically, by the aid

of that little tube—the microscope—the veritable ‘‘in hoc

vinces
”

of Biology.












